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Utilization and Costs

Cost Sharing, Family Health Care
Burden, and the Use of Specialty Drugs
for Rheumatoid Arthritis
Pinar Karaca-Mandic, Geoffrey F. Joyce, Dana P. Goldman, and
Marianne Laouri

Objectives. To examine the impact of benefit generosity and household health care
financial burden on the demand for specialty drugs in the treatment of rheumatoid
arthritis (RA).
Data Sources/Study Setting. Enrollment, claims, and benefit design information for
35 large private employers during 2000–2005.
Study Design. We estimated multivariate models of the effects of benefit generosity
and household financial burden on initiation and continuation of biologic therapies.
Data Extraction Methods. We defined initiation of biologic therapy as first-time use
of etanercept, adalimumab, or infliximab, and we constructed an index of plan gen-
erosity based on coverage of biologic therapies in each plan. We estimated the house-
hold’s burden by summing up the annual out-of-pocket (OOP) expenses of other family
members.
Principal Findings. Benefit generosity affected both the likelihood of initiating a
biologic and continuing drug therapy, although the effects were stronger for initiation.
Initiation of a biologic was lower in households where other family members incurred
high OOP expenses.
Conclusions. The use of biologic therapy for RA is sensitive to benefit generosity and
household financial burden. The increasing use of coinsurance rates for specialty drugs
(as under Medicare Part D) raises concern about adverse health consequences.

Key Words. Specialty drugs, pharmacy benefit design, household burden

High-cost drugs and biotechnology-derived agents used to treat complex
chronic conditions such as cancer, anemia, and autoimmune disorders are
often referred to as ‘‘specialty drugs.’’ Many of these agents provide highly
sophisticated treatment for which there are few other viable treatment options,
but at prices that can be substantially higher than traditional medications.
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Spending on biotechnology products is increasing twice as fast as traditional
pharmaceuticals and is expected to account for one-quarter of total drug
spending by 2010. A major part of the cost lies in the development and
manufacturing of these products, and a lack of generics or ‘‘bio-similars.’’

Given this rapid spending growth, many insurers have adopted strat-
egies to control their use and costs. An increasing number of insurers are
covering biologics under the pharmacy benefit rather than the medical benefit
and applying traditional cost containment measures and utilization manage-
ment (Goldman et al. 2006a). The effects of these changes are unknown.

According to economic theory, individuals consume less health care
services when insurance covers a smaller portion of the costs (Pauly 1968). A
large body of research focusing on traditional oral pharmaceuticals links in-
creased patient cost sharing with reduced use of prescription drugs (e.g.,
Motheral and Fairman 2001; Joyce et al. 2002; Huskamp et al. 2003; Goldman
et al. 2004; Goldman, Joyce, and Zheng 2007). A similar strand of research
also documents that utilization management effectively reduces demand for
traditional prescription drugs (Smalley et al. 1995; Phillips and Larson 1997;
Cunningham 2005). However, it is not well known how responsiveness differs
for high-cost biologics and other specialty drugs costing as much as ten times
as traditional medications. If high cost sharing forces people away from pre-
ferred therapies, it may end up producing more complications and higher
overall health care costs (Rizzo and Simons 1997; Groban et al. 1998;
Thompson et al. 1998; McCulloch 2000; Wei et al. 2002; Sokol et al. 2005;
Goldman, Joyce, and Karaca-Mandic 2006b; Gaynor, Li, and Vogt 2007).

In this paper, we examine how the generosity of insurance coverage
affects the demand for specialty drugs in the treatment of rheumatoid arthritis
(RA). RA provides a good test case because biologics have been widely used
in treating the disease over the past decade and they are expensive in
both absolute terms (about U.S.$15,000 annually) and relative to alternative
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treatments. In addition, there is considerable variation in how generously
these drugs are covered both within and across health plans.

We also explore the impact of household out-of-pocket (OOP) health
care expenses on the decision of RA patients to initiate and continue use of
biologics. Few studies have examined the family’s financial constraints and
their impact on the demand for high-cost medical treatments.

METHODS

Data

We assembled an extensive data set of deidentified administrative, claims, and
benefit information for 35 private employers and 176 health plans from 2000
to 2005. Data include all claims and encounters, including prescription drugs,
inpatient, emergency, and ambulatory services. Expenditures reflect total an-
nual payments made by the enrollee (copayments, deductibles, excluded ex-
penses) and by all third-party payers (primary and secondary coverage, net of
negotiated discounts). Because employers enter and exit the data over time, we
did not have a complete panel on all individuals.

RA Treatments

Historically, treatment options for RA included analgesics, corticosteroids,
and nonsteroidal antiinflammatory drugs to treat pain and inflammation,
as well as disease-modifying antirheumatic drugs (DMARDs) that can
promote disease remission and prevent progressive joint destruction. While
effective for many patients, DMARDs can have serious side effects and are less
effective as the disease progresses or with more aggressive forms of the condition.
Because of their potentially serious side effects, immunosuppressive agents are
used in low doses, usually in combination with antiinflammatory agents.

Biologic response modifiers (BRMS) represent a newer subclass of
DMARDs and have proven effective in achieving remission, even for patients
for whom other therapies have failed. In comparison with traditional
DMARDs, biologics have more rapid onset of action and can have power-
ful effects on stopping progressive joint damage. While only about one in four
RA patients takes a biologic, recent studies show that two-thirds respond
favorably, with most of them achieving remission (Maini et al. 1999; Moreland
et al. 1999; Weinblatt et al. 1999; Kavanaugh et al. 2000; Lipsky et al. 2000;
Furst et al. 2001; Rau 2002; Hochberg et al. 2003; Mpofu, Fatima, and Moots
2005).
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Six BRMs are approved for the treatment of RA, but the market is
dominated by three drugs that constitute the class of tumor necrosis factor a
(TNF-a) blockers: etanercept (Enbrel), adalimumab (Humira), and infliximab
(Remicade). The earliest drug, etanercept, was approved by the FDA in No-
vember 1998, infliximab in November 1999, and adalimumab in December
2002. The drugs differ in terms of their target mechanism and how they are
administered (infused intravenously versus self-administered), but they all aim
to stimulate or restore the ability of the immune system to fight disease or
infection. Nonetheless, these agents usually work more quickly than tradi-
tional DMARDs to stop progressive joint damage and relieve the symptoms
associated with RA. The most significant side effect of these drugs is an in-
creased risk for all types of infection.

Coverage of Biologics

Tracking utilization and spending for specialty drugs is more complex than for
traditional medications. Claims may enter the system through multiple points:
pharmacy submissions, billings from physicians’ offices, home-care agencies,
and outpatient facilities such as outpatient hospital clinics. Injectable drugs
administered by physicians or other health care providers are commonly
termed office-administered injectables (OAIs). Most payers cover these prod-
ucts under the medical benefit. In contrast, self-administered injectables (SAIs)
are increasingly covered under the pharmacy benefit, where insurers can exert
greater control on their utilization and cost.

Plans differ in how they cover these products (medical or pharmacy
benefit), where they are purchased (by physicians or at specialty pharmacies),
and whether these costs apply to annual OOP maximums. Thus, it is often
difficult to translate the plan’s stated medical and pharmacy benefits into
actual prices that consumers face for these drugs. As a result, we followed the
approach of Goldman et al. (2004) and computed indices of plan generosity
for RA-related biologics. The general idea is to estimate how much an average
beneficiary would pay under each plan for a fixed basket of drugs.

For each drug, we first computed the average OOP expenses per script
in each plan. We then multiplied each average by the average annual number
of scripts in the overall sample representing a proxy for the annual cost of the
drug in the plan for an average user.1 In our sample, infliximab, an OAI drug,
is covered under the medical benefit while etanercept and adalimumab, which
are SAI drugs, are covered under the pharmacy benefit. Therefore, we con-
structed separate plan indexes for the medical and pharmacy benefits. The
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medical benefit generosity index represents the annual OOP cost for in-
fliximab in the plan for an average user in the overall sample. To compute the
pharmacy benefit generosity index, we took a weighted average of the cor-
responding average annual OOP costs of etanercept and adalimumab in the
plan where the weights represented each drug’s market share among the two
in the overall sample.2 Benefit generosity indexes were calculated separately
for each year, and all prices were inflated to 2005 dollars using the medical
services consumer price index.

Study Sample

We created two distinct study samples to examine the decisions to both initiate
and continue biologic drug therapy. We identified patients with RA based on
the existence of two or more inpatient or outpatient claims with the Inter-
national Classification of Diseases (ICD-9) for RA (714.XX). The first sample
consisted of patients newly diagnosed with the disease. Patients were consid-
ered ‘‘newly diagnosed’’ if they had at least 2 years of data before the index
date (date of first ICD-9 code) without a claim for the condition. For example,
an individual with two ICD-9 codes for RA in 2002 would be considered
newly diagnosed if he or she was in the data in 2000 and 2001 and had no other
ICD-9 codes for the condition in those years. We assumed that individuals
diagnosed with the disease had it in all subsequent years. Restricting the ini-
tiation sample to the newly diagnosed reduced the heterogeneity of disease
severity across individuals, yielding a sample of 8,557 unique individuals and
19,342 person-years. The continuation sample included all RA patients (not
just the newly diagnosed) who initiated a biologic for RA, based on the ab-
sence of any biologic use in prior years since the RA diagnosis date.3 Ac-
cordingly, the continuation sample included both the newly diagnosed
initiators and those who are not. This resulted in a sample of 2,066 unique
biologic users and 4,609 person-years post biologic initiation.

Statistical Analysis

Our goal was to assess the impact of plan generosity on the initiation and use of
biologic treatments for RA. First, we estimated models that relate initiation of
biologic therapies to the level of plan generosity (average OOP costs for
BRMs) under medical and pharmacy benefits separately.

We defined initiation of biologic therapy as first-time use of etanercept,
adalimumab, or infliximab during the study period. As such, our models
represent initiating BRM therapy in the TNF-a blockers class without
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distinguishing by drug type. Once a patient used a BRM, s/he was dropped
from the initiation sample in subsequent years. We estimated the model using
a probit specification while clustering standard errors at the individual level to
account for the correlation of unobserved individual-level factors over time.
Therefore, the econometric framework has a discrete-time hazard model in-
terpretation (with censoring), which is used in previous consumer adoption
studies (Allison 1982; Van den Bulte and Lilien 2001).

We ran similar models on continuation of biologic use, conditional on
having initiated therapy. We estimated the probability of biologic use in each
subsequent year for the sample of users with a probit specification, clustering
at the individual level.

In addition to the key independent variables, the plan generosity of
biologic coverage under the medical and pharmacy benefits, the models in-
cluded a set of demographic variables including indicators for age groups (25–
44; 45–64, 651), gender, work status (retiree/active), enrollment eligibility
status (primary beneficiary/dependent), marital status, residential status (ur-
ban/rural), and median household income measured in the three-digit zip
code. We also included a set of binary indicators for the presence of comorbid
conditions (such as asthma, hypertension, diabetes, lipid disorder, heart dis-
ease, depression, and osteoarthritris), use of other RA drugs, and year fixed-
effects. Initiation models included time since diagnosis, while the continuation
models included time since BRM initiation.

Household OOP Burden

To examine the effect of household constraints on the use of biologic ther-
apies, we controlled for the OOP expenses of other family members. For
families with two or more members enrolled in the same plan, we defined
household OOP burden as the sum of all health care expenses incurred by all
other family members without RA.

There are two main concerns with including this measure as an addi-
tional covariate. First, the generosity of coverage for biologics is likely to be
correlated with overall plan generosity, and hence with the other family OOP
expenses. Second, unobserved characteristics of the family, such as the pro-
clivity to use medical services, could affect both the demand for biologics and
non-RA-related medical services. To account for the first issue, we constructed
quartiles of household OOP expenses (for those without RA) for each plan and
constructed an indicator variable for whether household OOP burden of
the non-RA members fell in the top quartile in the plan-year. This measure
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compares families with high versus low household OOP expenses within a
plan, who all face the same overall coverage generosity. To account for the
second issue, we used the number of chronic conditions of other family
members as an instrument. This is a plausible instrument that it is correlated
with the OOP expenses of other family members, but it is unlikely to affect
biologic use other than through household OOP burden.

RESULTS

Descriptive Statistics

Our data exhibit considerable variation in biologic generosity across the 176
plans as well as across benefit types within the same plan. Some plans are more
generous under the medical benefit and less generous under the pharmacy
benefit, and vice versa. Average biologic OOP cost of an average plan is
U.S.$1,518 (standard deviation [SD] U.S.$2,117) under the medical benefit,
and U.S.$426 (SD U.S.$674) under the pharmacy benefit.4

Table 1 classifies new RA patients by the biologic generosity of their plan
where nongenerous plans are characterized as those with average OOP costs
in the top quartile of the corresponding distribution. The first column rep-
resents those in generous plans both under medical and pharmacy benefits;
the second and third columns represent those in generous plans under only
pharmacy or medical benefit; and the fourth column represents those in non-
generous plans under both the pharmacy and medical benefits. As the Table
suggests, in nongenerous plans under the medical benefit, an average biologic
user faces more than U.S.$4,300 in biologic OOP annually. Corresponding
average OOP cost in nongenerous plans under the pharmacy benefit is
U.S.$1,100.

There are demographic differences between patients in the most gen-
erous plans and the least generous plans (columns 1 and 4). Those in the most
generous plans are slightly younger, more likely to be women, and more likely
to be actively working. Interestingly, no major differences exist in the prev-
alence of comorbid conditions with the exception of depression (more likely
among those in the most generous plans). Relative to patients in these two
groups of plans, those in plans that are generous under only medical or phar-
macy benefit (columns 2 and 3) are younger, more likely to be active workers,
and are healthier.

Table 2 presents selected summary statistics of RA patients and their
family members. The first two columns distinguish between those who never
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use biologics and those who initiate biologics during the study period. Col-
umns 3 and 4 focus on biologic users but distinguish between those who have
at least a 1-year gap in their therapy and those who continue every year since
initiation. Biologic initiators are typically younger, have lower prevalence of
non-RA comorbid conditions, and are heavier users of nonbiologic RA drugs.
Among biologic users, those who continue therapy are slightly younger, more
likely to be active workers, and have a slightly lower prevalence of non-RA
comorbid conditions.

Given the high cost of specialty drugs, it is worth considering to what
extent the financial risk for these conditions is generated by drug spending.
Table 2 reports that the mean annual OOP spending is substantial for RA
patients (U.S.$3,291 for medical services and U.S.$642 for pharmaceuticals
for noninitiators; U.S.$3,149 for medical services and U.S.$1,293 for phar-
maceuticals for initiators). Naturally, mean pharmaceutical OOP spending is
significantly higher among biologic users, and the RA drugs make up about
half of that spending. The families of RA patients also incur substantial OOP
expenses.

In addition, a subset of patients and their families face substantial finan-
cial risk. For example, more than 10 percent of RA patients have annual OOP
expenses in excess of U.S.$6,500 for medical services and U.S.$1,404 for
pharmaceuticals. Five percent pay more than U.S.$15,000 for medical ser-
vices and U.S.$2,200 for pharmaceuticals per year.

Use of Drug Therapies

Only one in seven RA patients was taking a biologic in 2005, although the
fraction doubled from 7 percent in 2000 to 14 percent in 2005. Among bi-
ologic users, 56 percent used etanercept, 26 percent received infliximab, and
23 percent used adalimumab. Nearly seven out of 10 biologic users were also
taking an oral DMARD, most commonly methotrexate. Biologic use was also
highly persistent. Among those who initiated in 2001, 78 percent used a bi-
ologic in 2002, and 69 percent in 2004 and 2005. These results are consistent
with prior work who found continuation rates of 75–79 percent up to 20
months after initiating therapy (Geborek et al. 2002).

Multivariate Models of Initiation and Continuation

Table 3 summarizes the findings from our multivariate models of initiation
(columns 1–3) and continuation (columns 4–6) of biologic therapies. Columns
1 and 4 report estimates for the full sample, while others are restricted to the
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subsample of RA patients with other family members enrolled in the plan and
include a binary indicator for whether the family faces substantial OOP bur-
den (i.e., other family members’ OOP expenses are in the top quartile within
the plan). In columns 3 and 6, we instrument for the family’s OOP burden.

The results in columns 1 and 2 of Table 3 suggest that initiation is
sensitive primarily to the generosity under the pharmacy benefit, not the
generosity under the medical benefit, perhaps due to smaller between-plan
variation in generosity under medical benefit. Prior use of corticosteroids and
a nonbiologic DMARD and time since RA diagnosis are also strong predictors
of biologic initiation.

To assess the potential endogeneity of family OOP expenses, we used an
instrumental variables (IV) approach. We verified that the instrument is highly
correlated with the endogenous variable,5 and we rejected the exogeneity of
other family household OOP burden (p 5 .01). As such, model 3 is our pre-
ferred specification for modeling initiation. The IV results presented in col-
umn 3 suggest that RA patients in high OOP households are less likely to
initiate a biologic, controlling for the overall generosity of coverage within the
plan, and this effect is significant at 1 percent level of significance.

Using the estimates in column 3, we find that doubling the average OOP
costs under the pharmacy benefit from U.S.$400 (approximately the mean
value) to U.S.$800 (approximately the standard deviation) reduces the pre-
dicted probability of initiating a biologic by 9.3 percent from .043 to .039.
Further increasing the OOP costs to U.S.$1,200 reduces initiation probability
to .036. In a given plan, RA patients in families with high OOP costs are much
less likely to initiate biologics (2 percent annually) compared with those in less-
constrained families (5.6 percent).

Given the high level of persistency in biologic use, factors affecting
initiation of therapy may be quite distinct from those affecting the decision to
continue therapy. Columns 4–6 of Table 3 present models on the decision to
continue therapy. All three specifications indicate that the generosity of bi-
ologic coverage under pharmacy benefits is positively correlated with con-
tinuation of biologics, although the coefficient is not statistically significant in
the first specification.

Predictions from the IV estimates (column 6) suggest that doubling the
average OOP costs under the pharmacy benefit from U.S.$400 to U.S.$800
reduces the predicted probability of continuation by 3.8 percent from .80
to .77. Further increasing the OOP costs to U.S.$1,200 reduces the probability
of continuation to .75.6 Family OOP burden is uncorrelated with rates of
continuation.
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Sensitivity Analyses

Table 4 presents several robustness assessments of our findings. First, we
estimated models characterizing plan generosity using two indicator variables
for less generous coverage (top quartile biologic OOP costs across all plans)
under pharmacy and medical benefits. This change had no substantive effect
on the probability of initiating (column 2) or continuing (column 6) a biologic.
As before, we found that initiation was sensitive primarily to the generosity
under the pharmacy benefit, not to the generosity under the medical benefit.
In an additional specification, we defined the least generous plans as those in
the top quartile of OOP costs under both the medical and pharmacy benefits.
This specification also resulted in similar findings on initiation (column 3) and
continuation (column 7). The annual predicted probability of initiating a bi-
ologic was .046 for RA patients in generous plans and .026 for those in the least
generous plans.

Second, we focused on average per-person OOP expenses of family
members without RA instead of a cumulative sum to characterize high OOP
burden families. This modification did not substantially affect our findings
(columns 4 and 8).

DISCUSSION

Greater cost sharing and less pharmaceutical use could come about through
reduced initiation of therapies, worse compliance among existing users, or
more frequent discontinuation of therapy (although the latter could be inter-
preted as an extreme example of poor compliance among users). Distinguish-
ing between these hypotheses is important because it affects the advice and
monitoring that physicians and plans should use to counteract any adverse
consequences of plan design changes.

We found that RA patients enrolled in plans with less generous coverage
of biologic therapies were less likely to initiate a biologic and more likely to
discontinue use, although the effects on initiation were larger (and statistically
significant across specifications). The results were primarily driven by the
generosity under the pharmacy benefit, rather than generosity under the
medical benefit, most likely due to much smaller between-plan variation in
generosity under medical benefit. We also found that individuals in house-
holds with high OOP burden are also less likely to initiate a biologic, pointing
to the importance of considering demand in a family context in the case
of these expensive pharmaceuticals. Nevertheless, the magnitudes of our
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estimates are small. Doubling the average OOP costs under the pharmacy
benefit reduces the predicted probability of initiating a biologic by 9.3 percent.
Solomon et al. (2009) show that doubling copayments results in larger reduc-
tions in the predicted probability of initiating traditional oral pharmaceuticals
for hypertension (27 percent from .55 to .40), hypercholesterolemia (23 per-
cent from .40 to .31), and diabetes (13 percent from .46 to .40). This suggests
that these new biologic drugs are highly demand inelastic, perhaps reflecting
the fact that they can be very effective for patients for whom other more
traditional therapies have failed to treat this symptomatic condition.

As spending on specialty drugs increases, benefit managers’ interest in
monitoring and containing their utilization has intensified. Plans that cover
physician-administered injectibles under their medical benefit are starting to
move them to their pharmacy benefit, where they can be more easily sub-
jected to the same utilization management as traditional drugs. Furthermore,
health plans that cover these drugs under their pharmacy plan are increasingly
requiring consumers to share the costs of high-cost drugs via coinsurance
rather than copayments.

Research by Hoadley et al. (2009) reports that under Medicare Part D,
the proportion of Medicare Advantage Drug Plan enrollees facing a specialty
tier increased from 69 percent in 2006 to 98 percent in 2009. More than half
the Part D plans had coinsurance rates exceeding 33 percent in the specialty
tier. While such high coinsurance rates for the expensive specialty drugs curb
plan liability, it also increases OOP costs for the enrollees before they reach
the catastrophic coverage threshold. As Part D claims data become available,
future research could examine how cost sharing influences biologic demand
and subsequent patient outcomes for this population.

Our findings generalize to most biologics and high-cost drugs. As in
prior work looking at high-cost treatments for cancer, multiple sclerosis, and
kidney disease (Goldman et al. 2006a), the ‘‘average patient’’ is well insured
under most private plans. However, a minority of patients face considerable
cost sharing that affects their access to these medications. Restricting access is
often more consequential for high-cost specialty drugs for there are few al-
ternative treatments and, as of now, no biosimilars. Given their high costs,
management of these drugs should focus on making sure only patients who
will most benefit receive them. However, once such patients are identified, it
makes little sense to limit coverage.

Our paper has several limitations. First, we cannot assess the severity of
condition. However, we restricted the initiation sample to the newly diag-
nosed to reduce the heterogeneity of disease severity across individuals. In
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addition, we control for time since diagnosis and use of nonbiologics to proxy
disease severity.

Second, we cannot assess clinical effectiveness and side effects of bio-
logics. Such factors may influence discontinuation of therapy. Presumably
such clinical reasons for discontinuation are equally likely under the generous
and nongenerous plans. However, we conducted a sensitivity analysis by
including in the continuation model only those who have been on a biologic
for at least 2 years. Our assumption is that if the biologic therapy is not
clinically effective, or if it involves important side effects, the patient would
discontinue after the first year. Our results were robust under this restriction.

Third, as this research is based on claims data, it is sensitive to potential
diagnosis coding errors. Singh, Holmgren, and Noorbaloochi (2004) docu-
mented that diagnosis of RA with ICD-9 code 714.XX has 100 percent sen-
sitivity but 55 percent specificity for the Veterans Administration databases.
Studies using Medicare claims reported sensitivity of 65–90 percent and a high
positive predictive value around 86 percent for RA (Katz et al. 1997; Losina et
al. 2003). In the context of our study, if coding errors are uniform across health
plans of differing generosity, this should not bias our findings.

Finally, we cannot fully rule out selection into plans based on unob-
served factors, which is always a concern in observational studies. Although
we find an association between the generosity of plan coverage and the use of
biologics in the treatment of RA, it is possible that individuals with more
aggressive forms of RA or those who have failed lower cost therapies are more
likely to enroll in plans offering generous coverage of biologics. Although
biologic therapies are just one component of care, our results would be biased
if plan choice was correlated with unobserved health status or individuals’
proclivity to use high-cost treatments.

To test whether individuals select plans based on their biologic use, we
focused on a narrow definition of plan generosity: whether the average bi-
ologic OOP costs fell in the top quartile of the distribution, both under the
medical and pharmacy benefits. Based on this characterization, we identified
individuals who had a choice of generous and nongenerous plans, that is, firms
offering multiple plans, with one or more plans defined as generous and non-
generous in terms of biologic coverage (12 percent of the sample).

Interestingly, of all the plan changes among those with a choice, almost
all (99 percent) involved switching from a more generous plan to a less gen-
erous plan. Nevertheless, this finding does not rule out the possibility that
those in an already generous plan select to stay in it if they anticipate biologic
use in the near future, or if they already initiated biologics. To test this, we
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further constrained the sample to those who initiated therapy during the study
period. We hypothesized that if plan selection based on the need for biologics
is substantial, the tendency to stay in the generous plan (i.e., not switch) would
be more likely just before and after the initiation of biologics relative to other
years. Accordingly, we estimated a probit model with a binary-dependent
variable that took on value ‘‘1’’ if the individual stayed in the generous plan,
and ‘‘0’’ if s/he switched from the generous plan. The key regressor was an
indicator of whether the observation fell in a 2-year window around the bi-
ologic initiation (2 years before, the year of, and 2 years after). We did not find
a statistically significant relationship between plan switching and this key time
period before and after initiation (p-value .14). The same model with an in-
dicator of 1-year window around the initiation date also yielded insignificant
point estimates (p-value .25). In additional specifications, we extended the key
indicator variable to include all time periods post initiation, and again we did
not find evidence that plan switching is significantly different just before or
after initiation. Thus, the extent of selection bias is likely to be small.
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NOTES

1. We chose not to multiply with average number of annual scripts in the plan as such
a measure may be endogenous to plan generosity. In less generous plans,
individuals may suboptimally use the drug resulting in lower scripts per year
relative to more generous plans.
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2. An alternative index could use the unweighted average OOP in each plan. The
concern with that approach is that it reflects choices made by patients, who may
switch to lower-cost medications because of high costs for some medications. These
choices can distort comparisons of benefit generosity. As an example, consider a
situation with two drugs. Plan A may charge U.S.$X for either drug, whereas Plan
B charges U.S.$X for one drug and significantly more for the other one. If virtually
all patients take the cheaper drug in Plan B, there is little difference observed in the
prices consumers pay in the two plans. However, a comparison of the benefits
suggests otherwise.

3. We have enrollment and claims data dating back to 1997 for most of the sample, so
we can track the RA diagnosis date back to 1997 for those individuals.

4. Coefficient of variation is higher under the pharmacy benefit, suggesting more
dispersion of generosity under pharmacy benefit across plans.

5. In first-stage estimation, the instrumental variable had a positive coefficient esti-
mate that is statistically significant with t-statistic of 24.29. This large t-statistic
lessens the concern of a weak instrument.

6. In continuation models for those with other family members, we also reject the
exogeneity of the family OOP burden measure, and we verify the correlation
between the instrument and the endogenous variable (t-statistic of 13).
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